Increased glial fibrillary acidic protein (GFAP) levels in the brains of transgenic mice expressing the bovine growth hormone (bGH) gene.
Transgenic mice, expressing the gene for bovine growth hormone (bGH), exhibit increased body size, reduced reproductive capacity, and high basal levels of several hormones including corticosterone. Their shortened life span may be indicative of accelerated aging. As prominent astrogliosis of the CNS accompanies aging in rodents, bGH transgenic mice were examined for astrogliosis, as quantified by an ELISA for the astrocyte-localized protein, glial fibrillary acidic protein (GFAP). Transgenic mice were produced by mating C57BL/6 x C3H F1 hybrid females with male descendants of animals produced by microinjection of fertilized eggs with phosphoenolpyruvate carboxykinase (PEPCK)/bGH-hybrid gene. Transgenic mice (approximately 3.5 and approximately 12 months of age) weighed significantly more than same age or older (approximately 20 month) controls. Most of their internal organs, including the heart, kidneys, adrenals, liver, and spleen, were also heavier. In contrast, the thymus was heavier only in the younger transgenic mice. Serum corticosterone was highest in the older transgenic mice. A small but significant increase in whole brain, cortex, and cerebellar weight, relative to controls and the older transgenic mice, was found in the younger transgenic mice. Control mice exhibited large, significant age-related increases in GFAP. Increases of 35, 70, 68, 89, 79, and 95% for cortex, cerebellum, striatum, hippocampus, midbrain, and brain stem, respectively, were found when comparing the oldest (approximately 20 months) control mice to the youngest (approximately 3.5 months). In contrast, in the olfactory bulbs and the hypothalamus there were no age-related changes in the levels of GFAP in control mice. Transgenic mice (approximately 3.5 months) had significantly elevated GFAP levels relative to the same-age controls in all brain areas examined. In some brain areas, the GFAP levels found in the younger transgenic mice were equivalent to those found in the oldest controls. No differences between controls and transgenics were found in tyrosine hydroxylase protein levels of striatum or hypothalamus. The elevated GFAP levels of transgenic mice may reflect increased neural damage due to accelerated aging processes or damage associated with high circulating levels of bGH or corticosterone. Alternatively, the increased expression of GFAP in the transgenic mice may reflect altered regulation of GFAP rather than an increase signaled by neural damage.